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20. (Amended) The plant of claim 19 wherem said targeting sequence comprises a 
vacuole-targeting sequence. 

22. (Amended) A transgenic seed obtained from the plant of claim 6. 

23. (Amended) A transgenic seed obtained from the plant of claim 7 wherein the 

seed comprises said nucleic acid. 

V ', Please add the following new Claim 30: ^ 

30. (New) The plant of claim 13, wherein said microorganism is a bacterium or a 

fungus. 

REMARKS 

In the above-referenced Office Action, the Examiner rejected Claims 6-9 and 1 1- 
23 and withdrew Claims 24-29 from consideration as being drawn to a non-elected 
invention. This Response cancels Claims 11 and 24-29 without prejudice to, or 
disclaimer of, the subject matter of these claims; amends Claims 6, 7, 9, 12-15, 18-20, 
and 22-23: and adds Claim 30. After entry of the foregoing amendments. Claims 6-9, 
12-23, and 30 (1 independent claim, 16 total claims) remain pending in the application. 
Reconsideration is respectfully requested. 

Ohiection « thp Specification 

The Examiner objects to the specification on vanous grounds. The Examiner 
states that the apphcation fails to comply with the requirements of 37 C.F.R. §§ 1.821 
through 1 825, as sequence identifiers are missing from the adaptors on pages 26 and 32 
and from the pnmers on pages 39-41 and 46. Applicants submit that, as amended herein, 
the application is m full compliance with the sequence rules. The specification is 
amended herein to add sequence identifiers to the adaptors on pages 26 and 32 and to the 
pnmers on pages 39-41 and 46. Additionally, sequence identifiers have been added to the 
consensus translation initiators on page 17 as well as the sequences indicated on page 53. 
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The Examiner next objects to the drawings for reasons that were supposed to be 
indicated on an acconnpanytng PTO Fo™ 948. The Exanriner indicates that corrected 
drawings are required and that this objection will not be held tn abeyance. However, as 
the undersigned discussed in a phone conversation with the Examiner, Applicants are not 
in receipt of PTO Form 948 and, therefore, are unable to respond to this objectton. 
Applicants respectfully request clarification from the Examiner. 

The Examiner next objects to the title as not be.ng descriptive of the claimed 
invention and indicates that a new title is required. Applicants respec.fttlly submit that the 
title, as amended herein, describes the claimed invention. 

The Examiner next objects to the Abstract as no. being descriptive of flte claimed 
rnvention. Applicants enclose a new abstract herewith and respectfully submit that the 
abstract describes the claimed invention. 

The Exammer also md.cates that Applicants have not complied with the 
conditions for receiving the benefit of an earlier filing date under 35 U.S.C. §§ U9(e) and 
120 in that the application must contain a specific reference to the prior application(s) m 
the first sentence of the specification or in an applicafion data sheet (37 C.F.R. § 1.78 
(a)(2) and (a)(5)). Applicants respectfully submit that the specification is amended herem 
to include the required reference to the prior applications. 

Accordingly, Applicants respectfully request reconsideration and withdrawal of 
the objections to the specification. 

PAj ppfinns under 35 TI.S.C. S 101 

Claims 6, II, 18, and 21-22 stand rejected under 35 U.S.C. § 101 because the 
claimed inventton is allegedly directed to non-statu.ory subject matter. The Examtner 
contends that the claims are drawn to plants expressing a cellulase and to seeds, whtch 
are products of nature. The Examiner suggests that the claims be modified to refer to 
the hand of the tnventor, such as by indicating that the plants and seeds are transfomted 
with a nucleic acid encoding the cellulase. Applicants respectfully traverse th,s 
rejection. 
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r^, • ( Jl and 23 are amended herein in accordance 
with ,he Exammer's suggesuon. That .s, 

amended lo recUe "A transgenic seed. Smee Clam 

i,,e„dered™oo.as.o.a.c,a.n,. A«»-"^'--^'.^7'^;;;i , ^ 

to Claim 6 obviates the rejection as to Claims 
Claim 6, the amendment C ^ 

Aecordingly, Applicants respectfully request 
rejectionsunder35U.S.C.§l01. 

p„| „.i„.«,inder3SII.S.r.iill-'J 

„ - , o ,,,4 and 16-23 stand rejected under 35 U.S.C. k »2, first 
^gl — su^ect matter that was no. described .n the 
paragraph as alleged y ^^^^^^ _^ ^„ 

::er:::::::i o-^- — - 

filed Applicants respectfully traverse this rejection. 

\,pliea„tssuhmit..ttheins.an.spec,fieat— ^^^^^ 

— r::— ^^^^^^ 

Applicants invented t e 1 med ^^^^^^^^ ^^^^^^ ^ 

examiner has the initial burden ... 01 p . ™„tion of the invention 

^,„^ ,„ .,e ar, would no. reeogn.e that the — ^ ^ 

provides support for the claims." Mere conclusory sta.eme. c^- 
Lden. Applicants respectfully submit that the 

description of the invention provides support for the claims. 
The Examiner states, 

The Claims are -adly ^wn t^^^^^^^^^^^^ 

cellulases or transformed with fusca 
m contrast, the ^^t.l,^^^^^^^^ [sic]. The 

sequences that encode ^^^^ 

specification does not describe ^l^^^^'^^ ,,^,,,,al features 
cellulases, as encompassed by the claims. 
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that distinguish all such nucleic acids from other nucleic acids are not 
provided. 

Office Action, p. 5. 

Contrary to the position advanced by the Examiner, Applicants submit that 
§ 112, first paragraph does not require a description of all other DNA molecules 
encoding cellulases encompassed by the claims. Nor does it require a description of the 
structural features that distinguish all such nucleic acids from other nucleic acids. At 
most, the law requires a description of a representative number of species. 

The claimed invention is directed to "[a] transgenic plant composing a nucleic 
acid encoding a cellulase" and a transgenic seed obtained therefrom, not to "a nucleic acid 
encoding a cellulase" per se. Therefore, the written description needs to be specific 
enough to lead the skilled artisan to the class of DNA molecules that encode cellulases. 
In re Herschler, 591 F.2d 693, 702 ("claims drawn to the use of known chemical 
compounds in a manner auxiliary to the invention must have a corresponding written 
description only so specific as to lead one having ordinary skill in the art to that class of 
compounds.") Moreover, as the Office has indicated, a proper determination of whether 
the written descnption requirement is satisfied necessitates a reading of the disclosure in 
the light of the knowledge possessed by those of skill in the art at the time of filing. 
MPEP§2163 II.A.2. 

Applicants submit that the specification more than satisfies the wntten 
descnption requirements of § 112, first paragraph. For example, the specification 
teaches T.fiisca El, E2, E4, and E5 genes. Specifically, the specification states, 

The T. fusca genes that encode cellulose-degrading enzymes have been 
cloned' and extensively characterized. {See, e.g., Collmer et al. (1983) 
Bio/Technology 1:594-601, hereby incorporated by reference; Ghangas 
et al (1988) Appl. Environ. Microbiol. 54:2521-2526, hereby 
incorporated by reference; and Wilson (1992) Crit. Rev. Biotechnol. 
12:45-63, hereby incorporated by reference). In addition, the DNA 
sequence's of a cellobiohydrolase gene and an endoglucanase gene from 
T. fusca have been determined (Jung et al. (1993) Appl. Environ. 
Microbiol. 59:3032-3043, hereby incorporated by reference); and the 
DNA sequences of three endoglucanase genes from T. fusca have also 
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been determined (Lao et at. (1991) J. Bactenol. 173:3397-3407, hereby 
incorporated by reference). . .. 

Specification, p. 4, 1| 1 . 

A variety of exemplary genes are taught in the specification, including, for 
example, a B. subulis endoglucanase and a C. fmi p-D-glucosidase (Yoo et al. (1992) 
Biotechnol. Lett. 14:77-82) as well as several cellulases that have been expressed from 
heterologous systems and have been reported in the literature (see Thomas et al, "Initial 
Approaches to Artificial Cellulase Systems for Conversion of Biomass to Ethanol" in 
Enzymatic Degradation of Insoluble Carbohydrates, J.N. Saddler and M.H. Penner, 
eds., ACS Symposium Series 618:208-36, 1995, American Chemical Society, 
Washington, D.C., Table II, pp. 214-216 (enclosed herewith as Exhibit A). As 
descnbed in the specification, these exemplary cellulases include, but are not limited to, 
endoglucanases, exoglucanases, and p-D-glucosidases derived from microorgamsms 
such as bacteria and fungi. See Specification, paragraph bridging pp. 14 and 1 5. 

In addifion, the specification provides examples that describe, in detail, plants 
that express T. fusca sequences encoding two /3-1,4-endoglucanases {i.e., T. fusca El 
and E5) as well as a cellobiohydrolase (i.e., T. fusca E2). See Specification at, inter 
alia, pp. 39-45 (Examples Al through Al 1). 

In view of the foregoing. Applicants submit that the specification reasonably 
conveys that Applicants were in possession of the claimed invention at the time the 
applicafion was filed. Not only does the specificafion provide sufficient teaching to 
clearly lead the skilled artisan to the relevant class of nucleic acids (/..., those encoding 
cellulases) to be transformed into a plant in accordance with the claimed invention, but it 
more than adequately describes a representative number of species within that class (i.e., 
DNA molecules encoding: endocellulases, such as ^-1,4-endoglucanases; exocellulases, 
such as cellobiohydrolases; and cellobioses, such as 1,4- ^-D-glucosidases). 

The Examiner alleges that 

Applicant has not described plants expressing cellulases or transformed 
with DNA molecules that encode cellulases within the full scope of the 
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Therefore siven the lack of written description in the 

^^^^^ 

Office ACion, p. 5 (emphasis added,. In support of .heses allegations. ,he Examiner 
ci.es V.,er.:y ofC^for^ia v. EU UUy. , 19 F.3d ,559 (Fed. Cr. .997). and A,n,e.. 
/„.. V. ChugaiPhar^aceuucal Co. i«/.927 F.2d 1200 (Fed, Cir. 1991). 

Applicants respectfully submit the Exar^tner appears ,0 be incorrectly basing the 
instant rejection on grounds related to putattve •'claimed compositions." rather than the 
claimed transgenic plants and seeds. Ws is further highhghted by the cases cited by the 
Examiner, both of wh.eh involve claims directed to compositrons (,.... DNA encodmg 

human proinsulin in Eli UUy and DNA encoding humar, erythropoietin m A.gen). 

Applicants respectfully submit that the Exammer's reliance on Eli Lilly is 
misplaced. In Eli Lilly, the court addresses what is required to sufftciently descnbe an 
unknown cDNA molecule that is claimed ... ... As previously ment.oned. ,n the 

instant applrcatton, the rectted nucleic acids encodtng ccllu.ases are a known class of 
molecules and are not claimed per se. 

The Ex^tner cites A.gen for its statements concerning what is required for the 
reduction to practice of a gene. However, as prevrously stated. Applicants are not 
claiming a gene. Furthermore, the quoted passage from A.sea concents the 
requtremcnts for reduction to practtce m relatton to an assessment of prior inventorshrp 
under 35 U.S.C. § 102(g,. no. wntten description under § 1 12. first para^aph. whrch ,s 
the basts for the instant rejection. Thus, relrance on Amgen ts also inappropnate here, 
smce the case addresses the enablement requtrement. not the written descrtptton 
requirement. It ts well settled that the wntten descnption requirement ,s dts.tnct from 
the enablemem requtrcmem and tha, there arc separate standards for applyrng each o 

u Vfif-Cath Inc. v. Mahurkar, 935 

these provisions of § 1 12, first paragraph. See, e.g., Vas Latn. 

F.2d 1555, 1561 (Fed. Cir. 1991). 

For the reasons set forth above, Applicants submit that the instant application 
provides sufficient wntten descnption support for the claimed invention, t.e., a 
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..„s,en,c p.a„, co.pnsin, a nucleic acid encoding a celiu.a.e and a transgenic seed 
obtained ihcrefron,. The law requ.res no more. Accord.ngly, Applicants respectfully 
request reconsideration and withdrawal ofthis r^jectton under 35 U.S.C, t, 112, ftrs. 

paragraph. 

p.i ...ion. under 3 ' ■ " V > « ■ ^ F.aable.«e.t 

Claitns 6-9, 11-14, and 16-23 smd rejected under 35 U.S.C. S 112. first 
paragraph, as allegedly not being enabled by the specification. The Examtner contends 
that the specification does not reasonably provide enablenrent for "nucletc acds 
encodtng all cellulases, plants transformed wtth those cellulases, or „on-transfo™ed 
plants that express cellulases." Office Action, p. 6. The Examtner further contends that 
the specification does not enable any person skilled in the art ,0 which ,t pertatns to 
make and use the invention commensurate in scope with these claims. Specifically, the 
Examiner states that "[.)he instant spec.fication fails to provide guidance for isola.ton of 
all cellulase DNAs, and hence for all plants comprising said DNAs." Offtce Actton, 
p. 6. Applicants respectfully traverse this rejection. 

Applicants respectfully submit that the Office has not met its burden of 

r fi.^ rliiimed invention would require undue 
establishing that the praclice of the claimed mvenuo 

experimentation. 

Contrary to the Examiner's allegafions, the instant disclosure provides sufficient 
guidance and directton to enable the pracfice of the claimed invention without undue 
experimentation. As dtscussed above, the specification provides constderable gutdance 
and direction regarding the class of cellulases that may be expressed ,n a plant m 
accordance with the claimed tnven.ion. In particular, the specificatton descnbes vanous 
cellulases that have been cloned, characterized, and/or heteologously expressed m 
bacterial hosts. These descnbed cellulases include endocellulases (e.g., (J-1.4- 
endoglucanases); exocellulases cellobiohydrolases); and cellobioses (..g., 1,4- f>- 
D-glucosidascs). See, e.g.. Spec.fication, p. 4, 11 1 and 2; and paragraph bndgtng pp. 
14 and 1 5 (as quoted above). 
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The Examiner contends that the specification 

only provides guidance for expression of constructs comprising a 
3eic acid encodmg the T. fuse. El, ^2, or E5 , -endo^^^^^^^^^ 
onerably Hnked to the tobacco PR-la or the CaMV 35S promoter m 
tobacco maize or wheat (Example A) and similar expression m plants 
of consimcts encoding fusion proteins of those endoglucanases and a 
vacuolar signal sequence (Example B). 
Office Act, on, p. 6. However, the Examiner fails to set forth sufficient reasons why, in 
view of the considerable direction and guidance provtded by the specificatton, 
includtng, ,Mer alia, the noted working examples, the practice of the claimed inventton 
would require undue experimentation. 

Applicants respectfully submit that the disclosure provides more than a 
reasonable amount of guidance and dtreetion for using the disclosed means to express a 
cellulase in a plan,. In addition to providing numerous references that disclose vanous 
cellulase genes (see, e.g., Spectfteatton, pp 14-15), the speciHcation provides detatled 
gutdance regarding the modification of microbtal genes ,0 optimize nuclear expression 
of those genes in plants, Spectfication, pp, 15-18, There is also guidance and dtrectton 
regarding the construction of plam transformation vectors (Specification, pp. 18-21) as 
well as the construction of plant expression cassettes (Specification, pp. 21-24), 
includtng examples of express.on cassette construction and a detatled discussion of 
various plam expressible promoters that may be employed in the practice of the 
invention (Specification, pp. 24-33). The specification also provides guidance regarding 
the transformation of both dicotyledons and monocotyledons (Specificatton, pp. 33-36), 
as well as plaslid transformation techniques (Specificafion, pp. 36-38). 

Moreover, the specificatton discloses numerous working examples of various 
means for expressing cellulase in a plant. There are several examples of the preparafon 
of constructs contaimng various cellulase coding sequences (,..., T. fusca El, E2, and 
E5) each fused either to an inducible or constitutive plant expressible promoter (,..., 
tobacco PR-la or CaMV 35S, respectively) (Examples A1-A6). There are examples of 
the transformation of vanous monocot and dicot plams (,..., tobacco, maize, and wheat) 
with the disclosed cellulase const™cts (Examples A7-A9,. There are examples 
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regarding the vacuole-targeted expression of cellulases (Examples B1-B13). There are 
also examples of chloroplast expression of cellulase genes (Examples C1-C13). 

Applicants respectfully submit that the working examples, in conjunction with 
the remainder of the disclosure, provide sufficient guidance and direction to enable one 
skilled in the art to practice the claimed invention employing no more than routine 
expenmentation. Specifically, in view of the advanced state of the transformation ail as 
of the filing date of the instant appUcation and the specification's detailed guidance and 
direction regarding the transformation of plants to achieve the expression of cellulase, a 
skilled artisan would have been able to transfonrr a plant with any of a variety of known 
cellulase genes employing no more than routine experimentation. 

The Examiner contends that 

[als the specification does not descnbe the transformation of any plant 
with a gene encoding a cellulase other than the three T. fusca /^-1,4- 
endoglucanse [sic], undue tnal and error experimentation would be 
required to screen through the myriad of nucleic acids encompassed by 
the claims and plants transformed therewith, to identify those that 
express cellulase, if such plants are even obtainable. 

Office Action, p. 7. 

However, the Examiner is reminded that "[elnablement is not precluded by the 
necessity for some experimentation such as routine screemng." In re Wands, 858 F.2d 
731, 736-737 (Fed. Cir. 1988). In fact, "a considerable amount of expenmentation is 
permissible, if it is merely routine, or if the specification provides a reasonable amount 
of guidance with respect to the direction in which the experimentation should proceed." 
Id at 737 (internal citation omitted). The instant specification provides such guidance, 
via general teachings and more detailed examples. Pracficing non-exemplified 
embodiments of the claimed invention would have required the routine preparation of 
vector constnicts, in accordance with the teachings of the disclosure, and limited and 
systematic routine screening of, for example, plants transformed to express the various 
disclosed species within the descnbed genus of cellulase genes. Applicants respectfully 
submit that, even where required, such efforts do not nse to the level of undue 
experimentation. 
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For the foregoing reasons, Applicants respectfully submit that the instant 
specification, coupled with what was known in the art at the time of filing, would have 
provided sufficient guidance to enable one of ordinary skill in the art to practice the 
claimed invention without undue experimentation. Accordmgly, the claimed mvention 
is enabled, and Applicants respectfully request reconsideration and withdrawal of this 
rejection under 35 U.S.C. § 112, first paragraph. 

Rejection under 35 U. S.C. S 112, H 2 

Claims 6-9 and 11-23 stand rejected under 35 U.S.C. § 1 12, second paragraph, as 
allegedly being indefinite for failing to particulariy point out and distinctly claim the 
subject matter which Applicants regard as their invention. Applicants respectfully 
traverse this rejecfion. 

Regarding Claim 6, the Examiner contends that the term "cellulase" is indefimte 
because this term is used in the art to refer to a wide vanety of cellulose degrading 
enzymes, and it is not clear which of these is intended. 

Applicants respectfully submit that the mere fact that the term cellulase refers to 
a vanety of cellulase degrading enzymes does not render the term indefinite. It is well 
settled that the breadth of a claim is not to be equated with indefiniteness. In re Miller, 
441 F.2d 689, 693 (C.C.P.A. 1971). Applicants further submit that the term "cellulase," 
as recited in Claim 6, is amply supported in the specification and is, therefore, not 
indefinite. For example, the specification states, "[cjellulases are a family of enzymes 
that work in concert to break down cellulose to its simple sugar components ..." 
Specification, p. 2, lines 15-17. The specification further states, "[cjellulases that may 
be expressed in plants according to the present invention include, but are not limited to, 
endoglucanases, exoglucanases, and /3-D-glucosidases ..." Specification, p. 6, lines 6-7. 
Applicants respectfully remind the Examiner that "[t]hey can define in the claims what 
they regard as their invention essentially in whatever terms they choose so long as the 
terms are not used in ways that are contrary to accepted meanings in the art." MPEP § 
2173.01. Accordingly, the claim term "cellulase" satisfies the notice function of § 1 12, 
second paragraph, and clearly informs those of ordinary skill in the art of the metes and 
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bounds of the claimed invention. Applicants acknowledge the Examiner's position that 
for the purspose of examination of the instant application cellobiohydrolases and 
cellobioses "were not considered cellulases for purposes of examination." Office 
Action, p. 7. Applicants do not agree with this position, since these are indeed 
cellulases. 

The Examiner further states that dependent Claim 11 recites cellobiohydrolases 
(/3-1,4-exoglucanases) and cellobioses {e.g., 1,4- ^-D-glucosidases) separately from 
"cellulases" in the Markush group and that these enzymes were not considered as 
cellulases for puq^oses of examination. Claim 1 1 is cancelled herein, thereby rendering 

this point moot. 

Regarding Claims 11-13, the Examiner states that the claims lack antecedent 
basis for the phrase "the cellulose-degrading enzyme." Applicants respectfully submit 
that since Claim 1 1 is cancelled herein, this rejection is rendered moot as to that claim. 
Further, Claims 12 and 13 no longer recite "the cellulose-degrading enzyme," thereby 
obviating the rejection. 

The Examiner further states that Claim 11 is not wntten in proper Markush 
format. Applicants respectfully submit that since Claim 11 is cancelled herein, this 
rejection is rendered moot. 

The Examiner further contends that the word "preferably" in Claim 13 renders 
the claim indefinite because it is unclear whether the limitation following the word is 
part of the claimed invention. Applicants respectfully submit that Claim 13 no longer 
recites the term "preferably," thereby obviating the rejection. 

Regarding Claim 18, the Examiner states that the placement of words within 
parenthesis renders the claim indefinite because it is unclear whether the limitation 
following the word is part of the claimed invention. Applicants respectfully submit that 
Claim 1 8 no longer recites terms within parenthesis, thereby obviating the rejection. 

Regarding Claims 19 and 20, the Examiner states that recitation of the phrase 
"targeting sequence" is indefinite because it is unclear whether the targeting sequence is 
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a protein attached to the heterologous DNA or whether a nucleic acd encoding a 
targeting sequence is further comprised by the heterologous DNA. Applicants 
respectfully submit that Claim 19 has been amended to recUe "wherein said nucleic acid 
further encodes a targeting sequence," and more particulariy points out and distinctly 
claims the subject matter that Applicants regard as their invention. Since Claim 20 
depends from Claim 19, the rejection as to Claim 20 is also obviated. 

Regarding Claim 21, the Examiner states that the recitation of the term 
"thermostable" is unclear because all cellulases are stable at some temperature. 
AppHcants respectfully submit that the term "thermostable" is an art-recognized term. 
Generally, those skilled in the art would readily appreciate what is encompassed by the 
term Thenriostable cellulases are known in the art and those skilled m the art readily 
recognize what is meant by this feature. See, e.g., CoUmer et al. (1983) Bio/Technology 
1:594-601, p. 594; and Wilson (1992) Crit. Rev. Biotechnol. 12:45-63, p. 45 (enclosed 
herewith as Exhibits B and C). 

For the foregoing reasons. Applicants respectfully request reconsideration and 
withdrawal of the claim rejections under 35 U.S.C. § 1 12, second paragraph. 

Rpi Prtion und'-r IS ILS.C. S 10 2: Yoshikawa 

Claims 6-7, 11, and 17-23 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by Yoshikawa et al. (1993, Naturwissenschaften 80:417-420) 
("Yoshikawa") m light of each of Takeuchi et al. (1990, Plant Physiol. 93:673-682) 
C'Takeuchi") and Melchers et al. (1993, Plant Mol. Biol. 21:583-593) ("Melchers"). 
The Examiner contends that Yoshikawa teaches tobacco plants transformed with a 
nucleic acid encoding a soybean /3-1,3-endoglucanase expressed behind the CaMV 35S 
promoter and seeds produced from those transformed plants, wherein the seeds 
comprise the nucleic acid (p. 417 and Figure 1). Office Action, p. 9, 11 17. The 
Examiner cites Takeuchi to support the contention that the /3-1,3-endoglucanase 
disclosed m Yoshikawa includes a signal peptide, and Melchers is relied upon to 
support the contention that the /3-1,3-endoglucanase disclosed by Yoshikawa encodes a 
vacuolar targeting sequence. Applicants respectfully traverse this rejection with respect 
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to claim 6-7 and 17-23. Since Claim 1 1 is cancelled herein, this rejection is rendered 
moot as to that claim. 

Applicants respectfully submit that Yoshikawa does not disclose a "transgenic 
plant comprising a nucleic acid encoding a cellulase" or a transgenic seed obtained 
therefrom, as recited in Claims 6-7 and 17-23. As the Examiner is no doubt aware, 
cellulose is a /3-1,4-linked polymer of glucose. Cellulases are a class of enzymes that 
degrade cellulose by hydrolyzing the /3-l,4 linkages of cellulose. Applicants submit that 
the /3-1,3-endoglucanase disclosed in Yoshikawa is not a cellulase. As such, 
Yoshikawa, considered alone or in light of Takeuchi and Melchers, does not teach each 
and every element of the claimed invention and cannot be said to anticipate the claimed 
invention. 

Applicants therefore respectfully request reconsideration and withdrawal of this 
rejection under 35 U.S.C. § 102(b). 

Rejection under 35 U.S.C - § 102: Lashbrook 

Claims 6, 11, 18, and 21-22 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by Lashbrook et al. (1994, Plant Cell 6:1485-1493) ("Lashbrook"). The 
Examiner contends that Lashbrook teaches that tomato plants express endo-^-1,4- 
glucanase at various times during fruit ripening (Figure 3). Office Action, p. 9, 1 18. 
The Examiner further contends that the fruit would inherently comprise seeds and that 
the cellulase would be "thermostable." Applicants respectfully traverse this rejection 
with respect to claims 6, 18, and 21-22. Since Claim 11 is cancelled herein, this 
rejection is rendered moot as to that claim. 

Applicants respectfully submit that Lashbrook does not disclose a "transgenic 
plant comprising a nucleic acid encoding a cellulase" and a transgenic seed obtained 
therefrom, as recited in amended Claims 6, 18, and 21-22. For example, the plants 
disclosed m Lashbrook are not transgenic; that is, Lashbrook discloses endoglucanases 
that are native to, and expressed in, tomato. Further, the reference itself does not teach 
that the plants disclosed therein comprise a nucleic acid encoding a cellulase. Quite to 
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the contrary, the authors acknowledge that "[a]lthough the term 'cellulase' has been 
widely used to describe these endoglucanases, the term is misleading in view of the 
current lack of evidence for EGase-catalyzed cellulose degradation." Lashbrook, p. 
I486. Further, "the nature of the cell wall substrate(s) modified by these enzymes and 
thus their physiological function are unknown." Id. Thus, Lashbrook does not disclose 
each and every element of the claimed invention and cannot be said to anticipate the 
claimed invention. 

Applicants therefore respectfully request reconsideration and withdrawal of this 
rejection under 35 U.S.C. § 102(b). 

Rejection und^r 15 IJ.S.C. S 102: Borriss 

Claims 6-7, 11-13, 18, and 21 stand rejected under 35 U.S.C. § 102(e) as being 
anticipated by Bomss et ai, U.S. Patent No. 5,470,725, filed February 16, 1990 
("Borriss"). The Examiner contends that Borriss teaches a nucleic acid encoding a 
thermostable /3-(l,3-l,4)-endoglucanase constructed by hybridizing parts of ^-glucanase 
genes from two different Bacillus species (col. 3, lines 11-24). Office Action, pp. 9-10, 
•1 19. Borriss is also said to teach plants transformed with the nucleic acid (claim 55). 
ihe Examiner further contends that because the plant is capable of expressing the 
nucleic acid (see parent claim 41), the nucleic acid would be operably linked to a 
promoter active in plants. Applicants respectfully traverse this rejection with respect to 
claims 6-7, 12-13, 18, and 21. Since Claim 11 is cancelled herein, this rejection is 
rendered moot as to that claim. 

Applicants respectfully submit that Bomss does not disclose a "transgenic plant 
comprising a nucleic acid encoding a cellulase" and a transgenic seed obtained 
therefrom, as recited in amended Claims 6-7, 12-13, 18, and 21. For example, Borriss 
does not descnbe a cellulase. Bomss discloses a (l,3-l,4)-/3-glucanase and teaches that 
"(1,3-1,4)- |3-glucanases ... cleave the |3-glycosidic linkages in (1,3-1,4)- /3-glucans." 
Col. 1, lines 15-18. Applicants submit that (1,3-1,4)- /3-glucans are not components of 
cellulose. Since (1,3-1,4)- /3-glucanases are not cellulases, Borriss does not disclose 
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each and every element of the claimed invention. Accordingly, Borriss does not 
anticipate Claims 6-7, 12-13, 18, and 21. 

Applicants therefore respectfully request reconsideration and withdrawal of this 
rejection under 35 U.S.C. § 102(e). 

R<. ^eetion unde -- IT S.r. 8 102: Rvais 

Claims 6-9, 11-13, and 18-23 stand rejected under 35 U.S.C. § 102(e) as being 
anticipated by Ryals et al, U.S. Patent No. 5,614,395, filed January 13, 1994 ("Ryals"). 
The Examiner contends that Ryals teaches plants transformed with nucleic acids 
encoding ^-1,3-endoglucanases wherein the nucleic acid is expressed behind a PR-la 
promoter (claims 7-8 and 10). Office Action, p. 10, 1 20. The Examiner asserts that the 
/3-1,3-endoglucanase would be thermostable and would inherently comprise a vacuole 
targeting sequence. The Examiner further contends that Ryals also teaches seeds from 
plants transformed with a construct composing a promoter and a ^-1,3-endoglucanase 
sequence, including seed composing the construct (col. 146, lines 6-25). Id. Applicants 
respectfully traverse this rejection with respect to claims 6-9, 12-13, and 18-23. Since 
Claim 1 1 is cancelled herein, this rejection is rendered moot as to that claim. 

Applicants respectfully submit that Ryals does not disclose a "transgenic plant 
comprising a nucleic acid encoding a cellulase" and a transgemc seed obtained 
therefrom, as recited m amended Claims 6-9, 12-13, and 18-23. In particular, for the 
reasons stated above with respect to Yoshikawa, /3-1,3-endoglucanases are not 
cellulases. Thus, Ryals does not disclose each and every element of the claimed 
invention. 

Accordingly, Ryals does not anticipate Claims 6-9, 12-13, and 18-23. 
Applicants therefore respectfully request reconsideration and withdrawal of this 
rejection under 35 U.S.C. § 102(e). 
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p^j potinn under i"^ 103: Bennett 

Claims 6-8, 11, 16-18, and 21-23 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Bennett et al, U.S. Patent No. 5,168,064, issued December 1, 1992 
("the '064 Patent"). The Examiner contends that the '064 Patent discloses a nucle.c 
acid encodmg a tomato endo-/3-l,4-glucanase and plants transformed with antisense 
constructs comprising that nucleic acM expressed behind the chemically inducible E8 
promoter and the constitutive CaMV 35S promoter (col. 17, line 9 to col. 21, line 49). 
Office Action, pp. 10-11,1 22. The Examiner further contends that the tomato endo-/3- 
1 4-glucanase would be "thermostable." The Examiner aclmowledges that the '064 
Patent does not disclose plants transformed with the construct in a sense orientation. 
Nevertheless, the Examiner asserts that it would have been obvious to one of ordinary 
skill in the art to modify the method of transforming plants with an antisense endo-^- 
1 4-glucanase-encoding construct, as taught by the '064 Patent, to express the endo-^- 
1,4-glucanase in a sense orientation. The Examiner further states that one of ordinary 
skill in the art would have been motivated to do so at the suggestion of the '064 Patent 
(col 3 lines 23-25). Id. Apphcants respectfully traverse this rejection with respect to 
claims' 6-8, 16-18, and 21-23. Since Claim 11 is cancelled herein, this rejection is 
rendered moot as to that claim. 

Applicants respectfully submit that the Office has not met its burden of 
establishing apn../«d. case of obviousness over the '064 Patent. Kpnmafa.e case 
of obviousness requires that three cnteria be met: (1) there must be some suggestion or 
motivation to modify the reference or to combine reference teachings; (2) there must be 
a reasonable expectation of success; and (3) the pnor art reference (or references when 
combined) must teach or suggest all the claim limitations. See MPEP § 2142. 

Applicants note that two of the inventors {i.e., Bennett and Lashbrook) of the 
'064 Patent are also authors of the later published Lashbrook reference cited by the 
Examiner and discussed in detail above. Further, the amino acid sequence of the endo- 
^-1,4-glucanase disclosed in Table 1 of the '064 Patent is the same sequence later 
Identified in Lashbrook as the endo-/3-l, 4-glucanase Cel 1 (see Figure 1). Thus, as 
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discussed previously, and by the inventors' own admission, the endo-/3-l,4-glucanase 
disclosed in the '064 Patent is not a cellulase. As the inventors state, "[a]lthough the 
term 'cellulase' has been widely used to describe these endoglucanases, the term is 
misleading in view of the current lack of evidence for EGase-catalyzed cellulose 
degradation." Lashbrook, p. I486. Further, "the nature of the cell wall substrate(s) 
modified by these enzymes [i.e., endoglucanases expressed in tomato plants dunng fruit 
ripening] and thus their physiological function are unknown." Id. Thus, the reference 
cited by the Examiner does not teach or suggest all of the claim elements. 

For the reasons set forth above, AppUcants submit that the '064 Patent does not 
render Claims 6-8, 16-18, and 21-23 obvious. Accordingly, the claims are patentable 
over the reference, and Applicants respectfully request reconsideration and withdrawal 
of this rejection under 35 U.S.C. § 103(a). 

RP fertion under IT-S.C. S 103 - Vn«hik«wa in view of Lao 

Claims 6-7, 11-15, and 17-23 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Yoshikawa in view of Lao et al. (1991, J. Bacteriol. 173:3397-3407) 
("Lao"). The Examiner acknowledges that Yoshikawa does not disclose plants 
transformed with a nucleic acid encoding a T.fusca ^-1,4-endoglucanase. However, the 
Examiner contends that Lao teaches genes encoding the T. fusca E2 and E5 |3-1,4- 
endoglucanases and that it would have been obvious to one of ordinary skill in the art to 
modify the method of making plants resistant to fungal diseases by transformation with 
an enzyme that attacks ^-glucans, as taught by Yoshikawa, by substituting the /3-glucan 
degradmg enzyme {i.e., /3-1,4-glucanase) descnbed in Lao. The Examiner further 
contends that one of ordinary skill in the art would have been motivated to do so 
because substitution of one ^-glucan degrading enzyme for another would be an obvious 
optimization of experimental parameters. Applicants respectfully traverse this rejection 
with respect to claims 6-7, 12-15, and 17-23. Since Claim 11 is cancelled herein, this 
rejection is rendered moot as to that claim. 

Applicants respectfully submit that the Office has not met its burden of 
establishing a prima facie case of obviousness over Yoshikawa in view of Lao. 
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Specifically, Applicants submit that modification of Yoshikawa in the manner proposed 
by the Examiner would render Yoshikawa's purported invention unsatisfactory for its 
intended purpose. Therefore, there would have been no motivation to make the 
proposed modification. 

As discussed m detail above, the /3-1,3-endoglucanase disclosed in Yoshikawa is 
not a cellulase. Further, there is no evidence suggesting that the cellulases disclosed in 
Lao have the same or similar enzymatic activity to Yoshikawa's ^-1,3-endoglucanase. 
Thus, there would have been no motivation for one skilled in the art to modify 
Yoshikawa's method for rendering plants resistant to fungal diseases by substituting 
Lao's cellulases for Yoshikawa's /3-1,3-endoglucanase because the modification would 
have rendered the method unsatisfactory for its intended purpose, that is, "the generation 
of elicitor signals leading to active disease resistance." Yoshikawa, p. 417. 
Consequently, apnma facie case of obviousness has not been established. 

For the reasons set forth above. Applicants submit that Yoshikawa in view of 
Lao does not render Claims 6-7, 12-15, and 17-23 obvious. Accordingly, the claims are 
patentable over the references cited by the Examiner, and Applicants respectfully 
request reconsideration and withdrawal of this rejection under 35 U.S.C. § 103(a). 

CONCLUSION 

Pursuant to the foregoing remarks, AppUcants respectfully submits that all of the 
pending claims fully comply with 35 U.S.C. § 112 and are allowable over the poor art 
of record. No new matter is added by this amendment. Reconsideration of the 
application and allowance of all pending claims is earnestly solicited. Should the 
Examiner wish to discuss any of the above in greater detail or deem that further 
amendments should be made to improve the form of the claims, then the Examiner is 
invited to telephone the undersigned at the Examiner's convenience. 

Attached hereto is a marked-up version of the changes made to the specification 
and the claims by the current amendment. The attached marked-up pages are captioned 
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v»rdnn With Markinf^s To Show C hanges Made 

In the Specification 

On page 1 , the title has been amended as follows: 

Transgenic Plants Expressing ACellulase [Cellulolytic Enzymes] 
Page 1 has been amended to add the following below the title: 
CROSS REFERENCE TO RELATED APPLICATIONS 
Thi. ap plication is ^ divisional o f U . S . A pplication Serial No. 
09/254.780. Filed March 10. 1999. which is a n at i o nal s ta g e application 
under 35 U S C. § 371 of Intern ational Application No. 
prT/nS97/16187 , filed September 12. 1997. which cl aims the benefit 
nf TI S Provisional A p plication Serial No. 60/054.528. filed August 4, 
1997. and U.S. Provisional A p plication Se rial N o. 60 /025,985, filed 
Se ptember 12. 1996. all of which are herei n incor porated by reference 
in their entireties. 

On page 17, the first paragraph has been amended as follows (text that has been 
added is double-underlined to differentiate it from the originally underiined text): 

Plants differ from microorganisms in that their messages do not 
possess a defined ribosome binding site. Rather, it is believed that 
ribosomes attach to the 5' end of the message and scan for the first 
available ATG at which to start translation. Nevertheless, it is believed 
that there is a preference for certain nucleotides adjacent to the ATG 
and that expression of microbial genes can be enhanced by the 
inclusion of a eukaryotic consensus translation initiator at the ATG. 
Clontech (1993/1994 catalog, page 210) have suggested the sequence 
GTCGACCAIGGTC (SEO^_ID,NQlU as a consensus translation 
initiator for the expression of the E. coli uidA gene in plants. Further, 
Joshi (NAR 15: 6643-6653 (1987)) has compared many plant 
sequences adjacent to the ATG and suggests the consensus 



30 



Application Serial No.: 09/901,737 

TAAACAAIGGCT [SEQJDJM. 1" situations where difficulties 
are encountered in the expression of microbial ORFs in plants, 
inclusion of one of these sequences at the initiating ATG may improve 
translation. In such cases the last three nucleotides of the consensus 
may not be appropriate for inclusion in the modified sequence due to 
their modification of the second AA residue. Preferred sequences 
adjacent to the initiating methiomne may differ between different plant 
species. A survey of 14 maize genes located in the GenBank database 
provided the following results: 
On page 26, paragraphs 2 and 3 have been amended as follows: 

pCGN1761ENX is cleaved with SphI, treated with T4 DNA 
polymerase and religated, thus destroying the SphI site located 5' to the 
double 35S promoter. This generates vector pCGN1761ENX/Sph-. 
pCGN1761ENX/Sph- is cleaved with EcoRI, and ligated to an 
annealed molecular adaptor of the sequence 5'- 
AATTCTAAAGCATGCCGATCGG-3' (SEQ_ID_N0i3} / 5'- 
AATTCCGATCGGCATGCTTTA-3' (SEQ_IDNQi4). This generates 
the vector pCGNSENX which incorporates the ^«a5/-optimized plant 
translational initiation sequence TAAA-C adjacent to the ATG which 
IS itself part of an SphI site which is suitable for cloning heterologous 
genes at their initiating methionine. Downstream of the SphI site, the 
EcoRI, Notl and Xhol sites are retained. 

An alternative vector is constructed which utilizes an Ncol site at 
the initiating ATG. This vector, designated pCGN1761NENX is made 
by inserting an annealed molecular adaptor of the sequence 5'- 
AATTCTAAACCATGGCGATCGG-3' (SEa_JD_Na5) / 
5'AATTCCGATCGCCATGGTTTA-3' (SFO ID NQ: 6} at the 
PCGN1761ENX EcoRI site. Thus, the vector includes the ^^a^;- 
optimized sequence TAAACC adjacent to the imtiating ATG which is 
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within the Ncol site. Downstream sites are EcoRI, Nod, and Xhol. 
Prior to this manipulation, however, the two Ncol sites in the 
pCGN1761ENX vector (at upstream positions of the 5' 35S promoter 
unit) are destroyed using similar techniques to those descnbed above 
for SphI or alternatively using "inside-outside" PCR (Innes et al. PCR 
Protocols: A guide to methods and applications. Academic Press, New 
York (1990). This manipulation can be assayed for any possible 
detrimental effect on expression by insertion of any plant cDNA or 
reporter gene sequence into the cloning site followed by routine 
expression analysis in plants. 

On page 32, paragraph 2 has been amended as follows: 

A preferred vector is constructed by transferring the Dral-SphI 
transit peptide encoding fragment from prbcS-8B to the cloning vector 
pCGN1761ENX/Sph-. This plasmid is cleaved with EcoRI and the 
termini rendered blunt by treatment with T4 DNA polymerase. 
Plasmid prbcS-8B is cleaved with SphI and ligated to an annealed 
molecular adaptor of the sequence 5'-CCAGCTGGAATTCCG-3' 
£SEQ_ro_NQL7) / 5'-CGGAATTCCAGCTGGCATG-3' tSEQ_iD 
N0:8). The resultant product is 5'-terminally phosphorylated by 
treatment with T4 kinase. Subsequent cleavage with Oral releases the 
transit peptide encoding fragment which is ligated into the blunt-end 
ex-EcoRI sites of the modified vector described above. Clones 
oriented with the 5' end of the insert adjacent to the 3' end of the 35S 
promoter are identified by sequencing. These clones carry a DNA 
fusion of the 35S leader sequence to the rhcS-SA promoter-transit 
peptide sequence extending from -58 relative to the rbcS ATG to the 
ATG of the mature protein, and including at that position a unique 
SphI site, and a newly created EcoRI site, as well as the existing Nod 
and Xhol sites of pCGN1761ENX. This new vector is designated 
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pCGN1761/CT. DNA sequences are transferred to pCGN1761/CT in 
frame by amplification using PGR techniques and incorporation of an 
Sphl. NSphL or MluIII site at the amplified ATG, which following 
restnction enzyme cleavage with the appropnate enzyme is ligated into 
i>/,7-cleaved pCGN1761/CT. To facilitate construction, it may be 
required to change the second amino acid of cloned gene, however, in 
almost all cases the use of PGR together with standard site directed 
mutagenesis will enable the construction of any desired sequence 
around the cleavage site and first methionine of the mature protein. 

On page 39, paragraph 2 has been amended as follows (text that has been added is 
double-underlined to differenfiate it from the originally underiined text): 

Example Al: nrrmtinn - ^'^i^.^ri. oe.ne contai ninp the T. fusca El . 
^ liase^ofeea^^ 
promoter 

Plasmid pGFEl (Jung et al. (1993) Appl. Environ. Microbiol. 59, 
3032-3043) containing the T. fusca El gene (GenBank accession 
number L20094), which codes for a protein with endoglucanase 
acuvity, was used as the template for PGR with a left-to-right "top 
strand" pnmer comprising an ATG before the first codon of the mature 
El protein, the first 21 base pairs of the mature protem and a Ncol 
restnction site at the newly created ATG (primer El 1 : GCG CCC ATG 
GAG GAA GTC AAC GAG ATT CGC) (SEOmmSl and a right- 
to-left "bottom strand" primer homologous to posifions 322 to 346 
from the newly created ATG of the El gene (primer E12: CCA GTC 
GAG GTT GGA GGT GAA GAC) (S^jamim. This PGR 
reaction was undertaken with AmpliTaq DNA polymerase according to 
the manufacturer's recommendations (Perkin Elmer/Roche, 
Branchburg, NJ) for five cycles at 94°C (30 s), 40°C (60 s), and 72°C 
(30 s) followed by 25 cycles at 94°C (30 s). 55°C (60 s) and 72°C (30 
s). This generated a product of 352 bp containing a Ncol site at its left 
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end and a EcoRI site at its right end and comprised the 5' end of the El 
gene without the signal sequence. The fragment was gel punf.ed using 
standard procedures, cleaved with Ncol and EcoRI (all restriction 
enzymes purchased from Promega, Madison, WI or New England 
Biolabs, Beverly, MA) and ligated into the Ncol and EcoRI sites of 
PTC191 (De La Fuente et al. (1994) Gene 139, 83-86) to obtain pEl. 

The paragraph bridging pages 40 and 41 has been amended as follows (text that 
has been added is double-underlined to differentiate it from the onginally underlined text): 

Example A2: Pr>- ppr.tion of a c himmc P ene containing the T. fusca 
F? oellulase co ding sequenre f used to the tobacco FR- 
1 a promoter 

Plasmid pJT17 containing the T. fusca E2 gene (Ghangas et al. 
(1988) Appl. Environ. Microbiol. 54, 2521-2526; Lao et al. (1991) J. 
Bacteriol. 173, 3397-3407) (GenBank accession number M73321), 
which codes for a protein with cellobiohydrolase activity, was used as 
the template for PGR with a left-to-right "top strand" primer 
comprising an ATG before the last codon of the E2 signal sequence, 
the first 18 base pairs of the mature protein and a Ncol restriction site 
at the newly created ATG (primer E21: GCG CGC CAT GGC CAA 
TGA TTC TCC GTT CTA C) (SEOmmm right-to-left "bottom 
strand" primer homologous to positions 310 to 334 from the newly 
created ATG of the E2 gene (primer E22: GGG ACG GTT CTT GAG 
TCC GGC AGC) (SEQJMO^- This PGR reaction was undertaken 
with AmpliTaq DNA polymerase according to the manufacturer's 
recommendations for five cycles at 94°C (30 s), 40°C (60 s), and 72°C 
(30 s) followed by 25 cycles at 94°C (30 s), 55°C (60 s) and 72°C (30 
s). This generated a product of 341 bp containing a Ncol site at its left 
end and a EcoRI site at its right end comprising the 5' end of the E2 
gene without a signal sequence. The fragment was gel purified using 
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„a„dard procedures, cleaved w„h Nco, and EcoR, and liga.ed imo .he 
Ncol and EcoRI sites of pTC191 to obtain pE2. 
The pa.^pK bndgin, pa.cs 4, and 42 Iras been antended as follows (text tbat 
Has been added is donble-nnderlined to differenttate i, fron, the oH.inally underltncd text,: 

U^romoter 

Plasmid PD374, a modified verston of pD370 (Collmer and Wtlson 
0983) Btotechnology 1, 594-601; Lao et al. (1991) J. Bactenol. 173. 
33,7-3407) containing the T. fusca E5 gene (GenBank accesston 
nunrber L0.577), which codes for a protein wtth endoglucanase 
acttvity, was used as the template for PCR wtth a left-to-nght -top 
strand" pnnrer comprising an ATG before the firs, codon of the mature 
protein, the first 21 base patrs of the mature protem and a Ncol 
re'strictton s,te at the newly created ATG (pnmer E5. : CGC CCA TGG 
CCG GTC TCA CCG CCA CAG TC) EEaJDmia and a right-to- 
,cf. "bottom strand" pnmer homologous to posi.tons 89 to 114 from 
newly created ATG of the E5 gene (primer E52: GAC GAC CTC 
CCA CTG GGA GAC GOT G) (SEOJamii) A"P»Taq DNA 
polymerase was used for PCR according to the manufacturer's 
recommendattons for five cycles at 94"C (30 s), 40«C (60 s). and 72"C 
(30 s) followed by 25 cycles a, 94'C (30 s). 55-C (60 s) and 72°C (30 
s) This generated a product of 1 19 bp contaimng a Ncol site at tts left 
end and a XM site at its ri^t end and composed the 5' end of the E5 
gene without a stgnal sequence. The fragment was gel punfied. cleaved 
with Nco, and «,o, and Hga.ed tnto the *./ and X,o, sites of 
pC,B4247 to obtain pCE5. pCIB4247 is a pUCI9 denvative (Yantsch- 
Perron c, ai (1985) Gene 33. 103-119) containmg a polylinker w„h 
Ncal. XJwI and EcoRI restriction sites. 
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THe p«ap. bnd,n, pa.e. 46 and 47 has be. amende, as foUow. ,ex. *a, 
.asbee„al,saou.e.„de.,,„ea.oai..=n.ia.e,..on,*e„n.„anyu„de.,nea.c.,. 

la_Bromoter 

Plasmid pD374 contairang the T. fusca E5 gene (see Example A3) 
was used as template for PCR with a left-.o-righ. -.op strand" pnmer 
extending from posttion 1,135 to 1,156 ,n the E5 gene relat.ve to the 
enaogenous ATO and compnsing an additional Ncol site a. its left end 
(pnmer VACl: CAT GCC ATG GOT GAG GCC TCC GAG CTG 
TTC C) (SEOJamia and a right-to-kft "bottom strand" pnmer 
whose sequence was homologous to the 21 last bp of the E5 gene ana 
including 21 bp of a vacuolar targeting sequence denved from a 
tobacco chitinase gene (Shinsh, et al. (1990) Plam Mol. Biol. 14, 357- 
368 Neubaus c, al. (199,) Proc, Natl. Acad. Sc. USA 88, ,0362- 
,0366) the stop coaon of the same tobacco chitinase gene and a Sad 
.estnct'ton site (pnmer VAC2. TGC GAG CTC TTA CAT AGT ATC 
GAG TAA AAG TCC GGA CTG GAG CTT GCT CCG CAC) (SEQ 
AmpliTaq DNA polymerase was used for PCR accordtng 
,0 the manufacturers recommendat.ons for ftve cycles at 94»C (30 s), 
40-C (60 s), and 72-C (30 s) followed by 25 cycles a. 94»C (30 s), 
55«C (60 s) and 72"C (30 s). This generated a product of 283-bp 
containtng the 3' end of the E5 gene fused to the vacuolar targetrng 
sequence. The fragment was gel punfied, cleaved with Ncol and Sac, 
and Ugated into the Ncol ana Sac, sites of pJG203 to obtain pJGDES. 
The para^ph bndging pages 52 and 53 has been amended as follows (text that 
,as been added is double-underlined to dtfferent.ate it from the originally underhned text,: 

= t.rr r,Tmnti- " f ' '""^'I'tci tobacc jrElaaidJBnsftmnaM 

Example C2. P reparation oi a f TT TTplhMase codmg 

rnnlainme the J^ msra " 
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^romoteiLandJ^^ 
thrnn^Vi transcription 

Plasmid pC8 was digested with Spel and Ncol and a 235 bp 
fragment containing the T7 gene 10 promoter and a portion of the 
divergent psbA gene promoter and 5' UTR was isolated by gel 
punficafon and cloned into the Ncol and Spel restnct.on s.tes of 
vector pGEM5Zf+ (Promega, Madison WI) to construct plasmid 
PPH118. pPHllS was digested with StuI and the 3210 bp vector 
fragment gel purified and religated to construct plasmid pPH119 which 
lacks the duplicated 10 bp sequence CGAGGCCTCG imMmm 
{StuI site underlined) that was found by sequence analysis to be present 
.n plasmid pC8. Elimination of the 10 bp StuIIStuI fragment in 
pPHn9 was verified by sequencing using umversal M13 forward and 
reverse primers. 

The paragraph bndging pages 53 and 54 has been amended as follows (text that 
has been added is double-underlined to differentiate it from the onginally underlined text): 

Example C3: C^nMmctm^lA^l^^^^ 

^^l^_^^.r..P pe.ne fused to the tobacco VK la 

promoter 

A synthetic oligonucleotide linker compnsing an Ncol restriction 
site and ATG start codon followed by the first seven plastid transit 
peptide codons from the rbcS gene (encodmg the small subumt of 
nbulose bisphosphate carboxylase) and endogenous P.^/ restriction site 
(top strand: 5--CAT GGC TTC CTC AGT TCT TTC CTC TGC A-3- 
i^^mmm, bottom strand: 5'-GAG GAA AGA ACT GAG GAA 
GC-3' (SEaJD^miB), a 2.8 kb PstllSacI DNA fragment of 
PCGN4205 (McBnde, K. E. et al. (1994) PNAS 91, 7301-7305) 
contaming the bactenophage T7 RNA polymerase gene (T7 Pol) fused 
m frame to the 3' portion of the rbcS gene transit peptide coding 
sequence a 0.9 kb NcoIIKpnl DNA fragment of pCIB296 containing 
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,he iobacco PR-la promoter with an introduced Nco, rcstnction site a, 
„e star, codon (URnes e. al. (1993) Plant Cell 5, 159 169, and 4.9 kb 
Sfi,Kn.l and 6.6 kb 5«c//Sni fragments of binao- Agrobactenum 
transformation vector pSGCGCl (a derivative of pGPTV-Hyg 
containtng the polylinker from pOEM4 (Promega, Madtson Wl) Coned 
into the SacUHMIII sites) were ligated to constract pPHl 10. 

In the Claims 

Claims 1 1 and 24-29 have been cancelled without prejudtce or disclaimer. 

Claim 30 has been added. 

Please amend the claims as follows: 

6. (Twice Amended) A Sanig* planUwhich expresses] 
arid encoding a cellulase. 

7 (Twice Amended) The plant of clatm [6 compnstng a heterologous DNA 
.e^uence coding for a cellulase, 6.«»l«fe^ ^ 

:::: or piasi , DNA, g.««.-- --^^^ 

plants. 

9 (Amended) The plant aecordmg to claim 8 wheretn [the, 
i^lmducble, promoter tslPR-l, ^.^.PBiMiM^ 

PR-S promoter . 

,2. (Amended, The plan, according to clatm 6, wheretn [the cellulose-de^ading 
enzyme, saiicelhto is of non-plant origin. ^^.^ 

,3 (Amended) The plant accordtng to claim 6. wherein [the cSlu.^^ 
degradmg enz^e is of microb.al origtn, preferably of bacterial origtn, sMsmm 
jprivRs from a mic roQIganism. 
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14. (Amended) The plant according to claim [13] 30, wherein [the cellulose- 
degrading enzyme is from a] saM bacterium [of the genus] is^ Thermomonospora 
bacterium . 

15. (Amended) The plant according to claim 14, wherein [the cellulose- 
degrading enzyme is from] said bacterium is T.fusca. 

18. (Amended) The plant of claim 6, wherein [the] said cellulase is an 
endocellulase [(p-l,4-endoglucanase or /3-D-glucosidase)]. 

19. (Amended) The plant of claim 7 wherein [the heterologous DNA sequence 
further comprises] '^^id nucleic acid further encodes a targeting sequence. 

20. (Amended) The plant of claim 19 wherein [the] said targeting sequence [is] 
comprises a vacuole-targeting sequence. 

22. (Amended) A transgenic seed obtained fi-om the plant of claim 6. 

23. (Amended) A transgenic seed obtained from the plant of claim 7 wherein 
[said] the seed comprises [the heterologous DNA sequence] s aid nucleic acid . 
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